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Development of a prediction process

for integrated heating and cooling performance of air source heat pump system
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Abstract

This study presents a minimally intrusive, process for predicting air-source heat pump (ASHP) performance based energy balances,
refrigerant property evaluation, and pressure—enthalpy (P-h) cycle generation. Implemented on a university R410A system, with properties
computed via CoolProp v6.7.0 (HEOS) based energy balance, the method generates a virtual cycle in P-H diagram. Validation met
ASHRAE Guideline acceptance criteria; in cooling (27-33 °C) COP decreased with rising outdoor temperature, and in heating (-6-4 °C)
COP decreased with falling outdoor temperature. The approach enables accurate, season-agnostic performance prediction with minimal added
instrumentation and provides actionable signals for optimization, operations and maintenance, and fault detection and diagnosis.
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